PCT 



m m * m « 



(51) S£ttlf#g(6 

H01L 21/304, 21/308, CUD 17/08, 1/12, 
3/04 



Al 



(ii) msfy^msf^r 



(43) BHM&IM 0 



W097/18S82 



1997^5^22 0(22.05.97) 



(21) ®mmm$% 

(22) BHtttMB 

(30) fcftftx-* 

¥7/32229 1 
^IS ¥7/322292 



PCT/JP96/03313 
1996¥ll£ 11 0(11. 11.96) 



19953MIJ3 150(15.11.95) 
1995^11^ 150(15.11.95) 



JP 
JP 



(71) HUB A (*B*»<-f-<Twm£BKot*T) 

S^-f *>Xlll*itStt(DAIKIN INDUSTRIES, LTD.)[JP/JP] 
f 530 *R«*R?fi4tK*(»B2TB4#l2» 
fSP3t>^- tOU Osaka, (JP) 

(72) : *><£t/ 

(75) «91#/ttllBA (*Bi:oPtw« 
£l£fti/?(KEZUKA, Takehiko)[JP/JP] 
N30J 2tfc(SUYAMA, Makoto)[JP/JP] 
i;fcF£«(KAMIYA, Fumihiro)[JP/JP] 
«filf ?Eh)(ITANO, Mitsushi)[JP/JP] 
T566 *BEH?lRfSmB-»ai-l 
^^XJRfcjS^tt ffiJUHfftftrt Osaka, (JP) 



(74) ttSA 

#H± fflft fcfTAMURA, Iwao) 
T560 *IKffrfi:*ffi#rtlTS4#5-103#- 
fflfmi***Bf Osaka, (JP) 

(81) f§£@ CN, JP. KR, US, RfflttfF (AT, BE, CH. DE. 
DK, ES, Fl FR, GB, GR, IE, IT, LU, MC, NL, PT. SE). 
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(57) Abstract 

A wafer-cleaning solution comprising 20 to 60 wt.% of hydrogen fluoride containing 0.1 to 1000 ppm of at least one compound 
selected from among C„ H 2ftM ph(S0 3 M)Oph(S0 3 M), C n H^, phO(CH 2 CH 2 0) m S0 3 M and C ft H 2nH 0(CH 2 CH 2 0) m S0 3 M (wherein ph is 
phenylene; n is 5 to 20; m is 0 to 20; and M is hydrogen or a salt group) dissolved therein, and the balance of water (with the total amount 
being 100 wt.%); and a process for producing a wafer-cleaning solution by adding water, H 2 0 2 , HN0 3 , CH 3 COOH, NH« F and so on to the 
above solution. Another wafer-cleaning solution comprising HF, H 2 0 2 , HN0 3 , CH 3 COOH, NH 4 F, HCI, H 3 PO« , at least one ammonium 
hydroxide of the general formula: [(R, )(R 2 )(R 3 )(R< )N] + OH' (R, , R 2 , R 3 and R^ being each independently optionally hydroxylatcd C, 
-C G alkyl), 0,01 to 1000 ppm of at least one surfactant selected from among C 0 H 2n+ , ph(S0 3 M)Oph(S0 3 M), C n H 2nM phO(CH : CH 2 0) m 
S0 3 M and C n H 2n+! 0(CH 2 CH 2 0) m S0 3 M (wherein ph, n, m and M are each as described above) which is dissolved in the above 
compounds, and the balance of water (with the total amount being 100 wt.%). 
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1. 2 0-6 0wt%C!)7-;ttI (HF) CH 2 ».iP h(SO 
3 M)Oph(SO s M) (p h(27x-U>g, nli5-2 0x Mli7k**fcli£ 
£^"t) > C,H 2 m, p hO(CH 2 CH 2 0)*S0 3 M (phli7x-b>i, n 
(io-2 0, m(20-2 0s Mli***/:^**^^ C„H 2 n-,0(CH 
2CH 2 0)mS0 3 M (nli5-2 0s m{iO-2 0^ M(i***fcl*££?rfr) 
®^C< iU^O. 1 -1 0 0 0 p pmjgWlS&SWTK (oftl 0 Ow t %) 

2. M#©effl»lE0ffl3tt£7KT#fcL"C> 0.1~5wi%CD 
7Wt7K£ (HF) l"x C»H 2 .-i p h(S0 3 M)Op h(SOjM) (phli7x 
-U>S, nte5-2 0, Mti***fclitt*TV*") . C»H ; ,.,phO(CH : 
CHjO.SOjM (ph(i7x-b>S, n(i5~20, m(i0-20> M(2tK 
**fcl*ifi£ijr$-) £0\ C.Hi.^OCCHjCHaOJ-SOjM (n(i5-20 N 
mliO-2Q> MM:****:!*****) O'JJfc < iM^O. 0 1-10 0 

p p miss? uiub^tk (^itioowt%) a^fc 5 ^i^aai«*a!!ar*^ 

3. 11*0*51)^1 ijifcfflS*!:*, H 2 0 0.1-10 
w t %£>7 ^{fcTK* (HF) , 0. 0 1~3 0w t %OH : 0 2 C, C»H 2 „-, p h 
(SOsM)Oph(SOjM) (phli7i-L/>I, n^i5-20^ Ml*****: 

> C.H 2 n-, phO(CH 2 CH 2 0)™SO s M (phli7x-U>|, 
nl*5-2 0> m(*0-2 0> M(*7Mft£ £<*££**) RCK C,H 2 „.,0(C 
H 2 CH 2 0) m S0 3 M (nl*5-20> ml*0-2 0s M(i***^H4*^1") 
GD4>#< it lo^O. 0 1-1 0 0 p pmigft?LHaJ^7K (&ftl 0 0wt%) 

4. »#<9iSlS»15©&3tt{w7k* HNOs^ttJiTs 0.1-5 0 
wtJ6'©7yft** (HF) > 0. 1-7 Owt%OHN0 3 i:, C n H 2 ,.,ph(S 
0 3 M)Op h(S0 3 M) (phli7x-l/>S^ n(*5-20s M{*5ft**fc(* 
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ifi***) > CH2.-1P hO(CH 2 CH 2 0) m S0 3 N4 (phl^i-U/I, 
n (25-2 Ox m(20-2 0> Mli***^*******") £D\ C„H 2n .,0(C 
H 2 CH 2 0) m S0 3 M (n(35-2 0x mf*0~2 0x MJi7K**fc(itt*^r) 
< t h lo*<0. 0 1 - 1 0 0 p pm&PLStS&^Tk (&rtl 0 0 w t %) 

5. »*0§g|B*4iBO«La»^3!(=CH3COOH*0. 1-5 Ow 

6. !S*OiGSimiil©^S^<-7K, NH 4 F*r*D^.T, O.l-lO 
wtK©7-Wt** (HF) , l-40wt%©NH 4 Fi:. C.H 8 .-,ph(S 
0 3 M)Op h(SOsM) (ph!i7x-U>S. n 125-2 0, Mli7K**fcfi 
tg^f) , C,H 2B .i p hO(CH 2 CH 2 0)„,S0 3 M(p h(47x-U>» % n 
(35-20, m(i0-20x Mli7K**fc(itt***> 5^ CH 2 ..,0(CH 
2 CH 2 0) m S0 3 M (n(i5-2 0x m(20-2 0x Ml*7k* 

©0>fc< iUo^O. 0 1-1 OOp pm«WLSEffi*<7K (ftttl 0 0wt%) 

7. 0. l-5w t %®7 -Wt7K# (HF) {!> C.H 2 n., p h(S0 3 
M)Oph(SOaM) (ph!Hx-b>I, n(25-2 0> M!i7Kft*fc(i** 

) „ C»H 8 .., p hO(CH : CH 2 0)»SOj.M (ph!37x-U>S, n(2 
5-2 Ox m(20-2 0x MliTk***:!**!.**"*") C»H 2 „.,0(CH 2 
CH 2 0) m S0 3 M (n(25-20x mliO-20, mt^mttzlt^T^) T 
S^n*!lffi§1£SiJ<D'>tt< >U^0. 01-1000 p pmi§J|¥LgUBj&< 
7M&ffl 0 0wt%) ^^*5-7i/« 0 

8. 0. 1-1 Owt 96©7 WfcTkX (HF) s 0. 0 1-3 0wt% 
©H 2 0 2 i:, CnH 2n ,, p h(S0 3 M)Op h(S0 3 M) (p hii7x-l/>l, 
n(25-20x M(*7k**fclitt£*1") * C „H 2n ., p h 0(C H 2 C H 2 0)™,S 
0 3 M (phli7x^l/>I, n (25-2 Ox m(20~2 0x Mtt7k%*tz&t& 
%7F?) &C>\ C B H 2 n.,0(CH 2 CH 2 0)„S0 3 M (n(25-2 0x m(20- 
2 Ox M«7k**fcrttt**'» u ) ?«§;hS*ffii§tt*J©#tt<£t>l-3*< 
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0. 0 1-1 0 00 ppim$H¥L£«*<7K C^lt 1 0 0wt%) fr£fc*«7x/N 

9. 0.1-50wt«O7 WkTK* (HF) , 0. 1-7 Owt %<0 
HN0 3 C, CH 2 „-, p h(S0 3 M)Op h(S0 3 M) ( p h 147 xx u ^ n 
(45-20, MI*7K**fcli***"*") , C.H 2 „., P hO(CH 2 CH : 0)»SO 
3 M(p h«7x-b >5> n (45-2 0, m<40-2 0, Mli**£fctt££^ 
■T) £0\ C„H 2 n. l O(CH 2 CH 2 0)„S0 3 M (n(45-2 0, m(40-2 0> 
Mli7K**^!i«*T-rJ ti^^WWK< ifelo*<0. 0 1- 
1 0 0 0 ppm^Lim (&ttl 0 Ow t %) ^^i5 7i^m 

1 0. g::CH :( COOH£0. 1-5 Ow t %£tii*©*GfflH 9JH 
©•7x/N&gj£ e 

11. 0 . 1 - 1 0 w t %&7 -y ft7K^ (HF) „ 1-4 Ow t %(D 
.\'H 4 F Its C.H S r., p h (S 0 3 M)Op h(S0 3 M) (phli7x-U>g. n 
(45-2 0, Ml*****.'*****") > C„H 2 „-, p hO(CH 2 CH 2 0) m SO 
3 M (p h(47 iX.u >S, n (4 5-2 0, m(40-2 0, Mli***fc!itt* 
*-f) Sy; C.H 8 r.,0(C H:CH 2 0)-S0 3 M (M45-2 0, m(40-2 
0> Mli7fc**f::itt*T-r) T«$*i*»ffiStt»|0^« < £ *> 1 0 

i-i o o o p pmfg*?i*Jt3ca** (ofti o Ow i %) *^«*^x/N4aa« c 

12. 0. 1 -3 6 w t %OHC K 0. 1-3 Ow t %©H 2 0 2 c:, 
C„H 2 „-, p h(S0 3 M)0 p h(S0 3 M) (ph(47xxU>g N n(45-2 0, 
Mli7Kft*fc(itt*^-r) , C.H1..1 p hO(CH 2 CH 2 0)n.S0 3 M (phti 
7i-l/>I, n (45-2 0, m(4 0-2 0> M{*7K**fclitt£^-r) 
C n H 2 „.,0(CH 2 CH 2 0) m S0 3 M (n(45-2 0, m(40-20, MI*tK* 
ttum^lFt) T«*ti*ffffiStt3WO^tt< ifcl^O. 01-1000 
p p m&ft? L»»*<7k (^Itl00wt%) 

13. l-90wt%©H 3 PO 4 i:, C„H 2 „.,ph(S0 3 M)0p h 
(S0 3 M) (ph(47xxu>g > n(45-2 0> Mfc****:!***^*) > 
CnH 2 „4, p hO(CH 2 CH 2 0)n,S0 3 M (ph(47xxu>g > n(45-2 0> 
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mlS0-2 0x Mti.fc%*tzlt&*ffi+) C„H 2n ., 0(CH 2 CH 2 0) m S 
OsM (n!25-2 0s m(10~2 0^ Mli-fcXttzWAtt't) TaSftSJfL 
iBSttJWO^tt <ttlo*<0.01~1000pp m&ft¥ L»«*<* (£rf 1 
0 0wt%) ^^^^^x/stoS^o 

14. 0. 0 1-1 Ow t %05S 

[(R,)(Rz)(R 3 )(R4) N]*OH" 
(R,, R 2 , R 3 , R^i^ti-e'tlTfcKS^LTtfii^JRai^eCT^+yu 
S£*-f) T«$ni7>ti'7At Kd + -> h\ 0. 0 1 -3 0w t %©H 2 0 
2 {:, C.H„. 1 ph(SOjM)Oph(SO ) M) ( p h (2 7 x U >g N n!25- 
20> Mti**ifcliifi£?rn , C„H 2 n., p hO(CH-,CH 2 0) m S0 3 M (p 
h(i7x-u>£, n(io~2 (h m(i0-2 0, Mti**E* /cliiMSr^f) a 
0\ C.H 2 „-,0(CH 2 CH 2 0) B S0 3 M (n(25~20, mi20-20s Mti 
***fc(i«£^-f) T£3tt5MgttJW©'J>tt< it 1 o*<0. 0 1-10 
0 0 p pm»f?L8«i<* (&£fl 0 0w t %) A^«n'« c 

15. H 2 0 2 , HN0 3 , CH3CO.OH. NH 4 F, HCl£t>'3; 

[CR,)(R 2 )(R 3 )(R «)N]*OH 
(R., R 2 . R 3 , R4<i^ti*'n*»fi*WLTtSi'«!*»l-6©T/^*^ 
g£^f) T3&$ftS7>*-»*Z»fc Ko*-> K'tf)^ £ 1 fid, C,H 2 „. 
, p h(S0 3 M)Op h(S0 3 M) (ph(i7x-b>l, ntf5~-20, MUtK 
s CnH 2 n., p hO(CH 2 CH 2 0) n ,S0 3 M (phiS7x^ 
b>S. n(i5-2 0, m(*0-2 0> M<****fclitt<:M ) atf, 
C,,H 2 „. ) OCCH 2 CH 2 0)n,S0 3 M (nli5~20, m(i0-20, M Ii7k£ 
*fc(itg£*1-) T«$tl-5Hffifgtt«|0^«< <!:tlo*<0. 0 1-10 00 
p p mmm I/SAW* (£ftl00wt%) ^^/iS^x/Nftiaifto 
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